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A
bout the D

raft R
hode Island K

-12 G
rade Span E

xpectations in Science  
 The docum

ent, the D
raft Rhode Island K

-12 G
rade Span Expectations in Science, has been developed as a m

eans to identify the science concepts and skills expected of 
all students.  The draft RI science G

SEs encom
pass the content eligible for inclusion on the large-scale assessm

ent of science in grades 4, 8, and 11. They are not 
intended to represent the full science curriculum

 at each grade span, but are m
eant to capture the “m

ajor ideas” of science that can be assessed in an on-dem
and setting. 

The goal is that the science G
SEs focus the curriculum

, but do not restrict it.   
 The draft science G

SEs are w
ritten for grade spans K

-2, 3-4, 5-6, 7-8, and high school. They describe the science know
ledge and abilities students should dem

onstrate at 
the end of each grade span.  Since the large-scale high school science assessm

ent is given near the end of grade 11, the G
SEs for high school for all students are aligned 

w
ith the content for the assessm

ent.  G
SEs labeled “ E

xam
ple E

xtensions” are m
ore challenging and provide direction for in-depth study of a particular topic in a 

course, class or individual student project.  The draft RI science G
SEs are extracted from

 the assessm
ent targets developed as part of the fram

ew
ork for the com

m
on 

science assessm
ent conducted in N

ew
 H

am
pshire, V

erm
ont and Rhode Island.   

 A
s you review

 the D
raft Rhode Island K-12 G

rade Span Expectations in Science, the follow
ing inform

ation is im
portant to understand, particularly the relationship 

betw
een the science G

SEs and the science assessm
ent targets. 

 The draft science G
SEs are organized into three dom

ains; L
ife Science, E

arth and Space Science; and Physical Science. 
1. 

The three dom
ains are further subdivided into ten Statem

ents of E
nduring K

now
ledge (EK

) (listed in Table 1) that 
a. 

are intended to identify the fundam
ental know

ledge/concepts for each dom
ain of science. 

b. 
cut across grade levels, so that learning is developm

ental/built upon across grades (although not all aspects of the EK
 m

ay be addressed at all grade 
levels) 

c. 
are of com

parable grain size 
d. 

encom
pass, as a set, the essential learning for each dom

ain of science 
e. 

im
ply topics of study (and therefore, lead to focused instruction, as identified in science standards/benchm

arks/G
SEs) 

 
2. 

Each A
ssessm

ent Target is linked to one Statem
ent of Enduring K

now
ledge, as indicated w

ith the target’s coding (e.g., LS1 m
eans Life Science and the first 

EK
 statem

ent, LS2 m
eans Life Science and the second EK

, etc.)   
 3. 

Each A
ssessm

ent Target incorporates one or m
ore U

nifying T
hem

es, the broader universal principles that integrate the different scientific disciplines. Six 
U

nifying Them
es of Science w

ere chosen after an extensive review
 of the literature and are further described in Table 2.  

 
4. 

A
ssessm

ent Targets for high school, m
iddle school, and elem

entary school w
ere developed by applying the U

nifying Them
es of science to the Statem

ents of 
Enduring K

now
ledge for each of the science dom

ains of Life Science, Earth and Space Science, and Physical Science.  N
ot every U

nifying T
hem

e has an 
“intersection” w

ith every Statem
ent of Enduring K

now
ledge. D

evelopm
ent com

m
ittees used prioritization strategies and field review

s to determ
ine w

hich 
assessm

ent targets w
ould provide the richest opportunities for large-scale assessm

ent purposes. 
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          T
A

B
L

E
 1 

Statem
ents of E

nduring K
now

ledge (E
K

) by D
om

ain 

L
S 1 A

ll living organism
s have identifiable structures and characteristics that allow

 for survival (organism
s, populations, and species).  

L
S 2 M

atter cycles and energy flow
s through an ecosystem

.  

L
S 3 G

roups of organism
s show

 evidence of change over tim
e (structures, behaviors, and biochem

istry).  
L

ife Science 

L
S 4 H

um
ans are sim

ilar to other species in m
any w

ays, and yet are unique am
ong Earth’s life form

s.  

E
SS 1 The Earth and earth m

aterials as w
e know

 them
 today have developed over long periods of tim

e, through continual change processes.  

E
SS 2 The earth is part of a solar system

, m
ade up of distinct parts that have tem

poral and spatial interrelationships.  
E

arth &
 Space 

Science 

E
SS 3 The origin and evolution of galaxies and the universe dem

onstrate fundam
ental principles of physical science across vast distances 

and tim
e  

PS 1 A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance)  

PS 2 Energy is necessary for change to occur in m
atter. Energy can be stored, transferred and transform

ed, but cannot be destroyed.  
Physical Science 

PS 3 The m
otion of an object is affected by forces. 
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                 T
A

B
L

E
 2  

U
nifying T

hem
es of Science 

(Subheadings under each U
nifying Them

e/B
ig Idea suggest but are not lim

ited to w
hat m

ight be addressed)  
Scientific Inquiry 

 
• 

C
ollect data 

• 
C

om
m

unicate 
understanding &

 ideas 
• 

D
esign, conduct, &

 
critique investigations 

• 
R

epresent, analyze, &
 

interpret data 
• 

Experim
ental design 

• 
O

bserve 
• 

Predict 
• 

Q
uestion and 

hypothesize 
• 

U
se evidence to draw

 
conclusions 

• 
U

se tools, &
 

techniques 
 

N
ature of Science 

 • 
A

ccum
ulation of 

science know
ledge  

(evidence &
 

reasoning, looking at 
w

ork of others)  
• 

A
ttitudes and 

dispositions of science 
(avoiding bias, 
divergent ideas, 
healthy skepticism

) 
• 

H
istory of Science  

• 
Science/Tech/ Society  

• 
Scientific Theories  

System
s &

 E
nergy 

 • 
C

ycles  
• 

Energy Transfer 
• 

Equilibrium
 

• 
Interactions 

• 
Interdependence 

• 
O

rder &
 O

rganization 

M
odels &

 Scale 
 • 

Evidence provided 
through…

 
• 

Explanations provided 
through…

 
• 

R
elative distance  

• 
R

elative sizes  
   M

odels include - 
experim

ental m
odels, 

sim
ulations, &

 
representations used to 
dem

onstrate abstract ideas 
 

Patterns of C
hange 

 • 
C

onstancy and 
C

hange 
• 

C
ycles 

• 
Evolutionary C

hange   

Form
 &

 Function 
 • 

N
atural W

orld 
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5. 
The D

raft Rhode Island K
-12 G

rade Span Expectations in Science are sequenced in the follow
ing m

anner: 
D

om
ain Statem

ent of E
nduring K

now
ledge (EK

) w
ithin the dom

ain 
A

ssessm
ent T

arget that addresses the EK
 and a specific U

nifying Them
e 

G
rade Span E

xpectation that addresses the assessm
ent target 

 
            

  6. 
Each A

ssessm
ent Target contains a code before the narrative text of the target. These codes identify the specific Statem

ent of Enduring 
K

now
ledge, the grade span, the connections to one or m

ore U
nifying Them

e/Big Idea, and finally the target num
ber.  

Table 3 illustrates an exam
ple: L

S1 (K
-4) IN

Q
+PO

C
 –1  m

eans that this target addresses the first Life Science EK
 statem

ent ( L
S1); the ( K

-4) 
grade span; is linked to U

nifying Them
es/Big ideas of Inquiry ( IN

Q
) and Patterns of C

hange ( PO
C

); and is the first assessm
ent target listed 

(1) under the dom
ain of Life Science. Som

e targets address only one U
nifying Them

e and others address m
ore than one.  For a m

ore detailed 
explanation see R

EA
D

IN
G

 A
 SC

IEN
C

E G
SE found on page 6 of this docum

ent. 

PS1  - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish 

one substance from
 another (independent of size or am

ount of substance) 
PS1 (K-4) IN

Q
 –1   C

ollect and organize data about physical properties in order to 
classify objects or draw conclusions about objects and their characteristic properties 
(e.g., tem

perature, color, size, shape, weight, texture, flexibility) 
PS1 (K

-2)–1 
Students dem

onstrate an understanding of 
characteristic properties of m

atter by …
 

 1a identifying, com
paring, and sorting objects 

by sim
ilar or different physical properties (e.g., 

size, shape, color, texture, sm
ell, w

eight)  

T
able 3                     Sam

ple T
arget C

oding 
 L

S1 – A
ll living organism

s have identifiable structures and characteristics that allow
 for survival (organism

s, 
populations, and species)  

E
lem

entary T
arget 

M
iddle School T

arget 
H

igh School T
arget 

 L
S1 (K

-4) IN
Q

+PO
C

 –1 
Sort/classify different living things using sim

ilar and 
different characteristics. D

escribe w
hy organism

s belong to 
each group or cite evidence about how

 they are alike or not 
alike. 

 LS1 (5- 8) – IN
Q

+ SA
E- 1 

U
sing data and observations about the 

biodiversity of an ecosystem
 m

ake 
predictions or draw

 conclusions about how
 

the diversity contributes to the stability of 
the ecosystem

. 

 LS1 (9- 11) IN
Q

+SA
E+FA

F - 1  
U

se data and observation to m
ake connections 

betw
een, to explain, or to justify  how

 specific cell 
organelles produce/regulate w

hat the cell needs or 
w

hat a unicellular or m
ulti-cellular organism

 needs 
for survival (e.g., protein synthesis, D

N
A

 
replication, nerve cells) 

PS = Physical Science 
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The Tri-State Science Assessm
ent Targets are…

 
• 

derived from
 and aligned w

ith national and N
H

, R
I, and V

T’s state science standards 
• 

developed at the “intersections” by applying the U
nifying Them

es to the S
tatem

ents of E
nduring K

now
ledge [e.g., W

hat 
“S

ystem
s &

 E
nergy” concepts are essential to understanding LS

1: All living organism
s have identifiable structures and 

characteristics that allow
 for survival (organism

s, populations, and species)?] 
• 

constructed w
ith the understanding that not every U

nifying Them
e w

ill have a m
eaningful “intersection” w

ith every 
S

tatem
ent of E

nduring K
now

ledge 
• 

designed to be general/broad enough to allow
 for m

ultiple potential test item
s or assessm

ent tasks w
ith varying cognitive 

dem
ands (D

epth of K
now

ledge Levels) 
• 

w
ritten, for the m

ost part, w
ith an intended cognitive dem

and ceiling consistent w
ith D

epth of K
now

ledge (D
O

K) Levels 2 
(S

kills &
 C

oncepts) or 3 (S
trategic Thinking) – based on the w

ork of N
orm

an L. W
ebb  

 
7. 

A
ssessm

ent Target num
bering is consecutive w

ithin each dom
ain of science for each grade span. For exam

ple, at grades K
-4, Life Science 

targets are num
bered 1 though 9 (beginning w

ith LS1, then continuing w
ith LS2, LS3, and LS4); Physical Science targets begin the num

bering 
again w

ith 1 through 8 for PS1, PS2 and PS3; and Earth/Space Science targets again begin num
bering 1 through 6 

 8. 
W

hile the Statem
ents of Enduring K

now
ledge are the sam

e across all grade spans, the set of related targets w
ithin a grade span do not address 

all aspects of the EK Statem
ent. This w

as done intentionally to focus instruction and assessm
ent on the essential learning for the grade span, as 

w
ell as on the developm

entally appropriate concepts and skills. For exam
ple, at the elem

entary grade span, LS1 w
ill focus on organism

s and 
external structures, w

hile the m
iddle school grade span w

ill m
ove to internal structures and include organism

s and population 
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R
E

A
D

IN
G

 A
 SC

IE
N

C
E

 G
SE

 
 

Statem
ent of E

nduring K
now

ledge                                                T
arget 

L
S1 A

ll living organism
s have identifiable 

structures and characteristics that allow
 for 

survival (organism
s, populations, and species). 

 

L
S1 (5-8) – IN

Q
 + SA

E
- 1 U

sing data and 
observations about the biodiversity of an 
ecosystem

 m
ake predictions or draw

 
conclusions about how

 the diversity contributes 
to the stability of the ecosystem

. 
 

                       
        

LS1 (5-6) – 1
Students dem

onstrate understanding of biodiversity by…
  1a recognizing that organism

s have different features and  
behaviors for m

eeting their needs to survive   (e.g., fish have 
gills for respiration, m

am
m

als have lungs, bears hibernate). 

EKN
um

ber 

D
om

ain 

G
rade 

Span 
Target 
N

um
ber 

Stem
G

SE N
um

ber

N
ew

 C
ontent 

U
nderlined 
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  E
SS1 - T

he earth and earth m
aterials as w

e know
 them

 today have developed over long periods of tim
e, through continual change processes. 

ESS1 (K
-4) IN

Q
 –1    

G
iven certain earth m

aterials (soils, rocks or 
m

inerals) use physical properties to sort, classify, and 
describe them

. 

ESS1 (5-8) IN
Q

+ PO
C –1 

U
se geological evidence provided to support the idea 

that the Earth’s crust/lithosphere is com
posed of 

plates that m
ove. 

ESS1 (9-11) PO
C

– 1    
Provided with geologic data (including m

ovem
ent of 

plates) on a given locale, predict the likelihood for 
an earth event (e.g., volcanoes, m

ountain ranges, 
islands, earthquakes). 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS1 (K
-2)–1 

Students dem
onstrate an 

understanding of earth 
m

aterials by …
 

 1a describing, com
paring, and 

sorting rocks and soils by 
sim

ilar or different physical 
properties (e.g., size, shape, 
color, texture, sm

ell, w
eight). 

 1b recording observations/data 
about physical properties. 
 1c using attributes of 
properties to state w

hy objects 
are grouped together  (e.g., 
rocks that are shiny or not 
shiny).  

E
SS1 (3-4) –1 

Students dem
onstrate an 

understanding of earth 
m

aterials by …
 

 1a describing, com
paring, and 

sorting rocks, soils, and m
inerals 

by sim
ilar or different physical 

properties (e.g., size, shape, 
color, texture, sm

ell, w
eight, 

tem
perature, hardness, 

com
position). 

 1b recording and analyzing 
observations/data about physical 
properties (e.g., w

ithin a 
grouping, w

hich characteristics 
are the sam

e and w
hich are 

different). 
 1c citing evidence (e.g., prior 
know

ledge, data) to support w
hy 

rocks, soils, or m
inerals are 

classified/not classified together. 
 1d identifying the four basic 
m

aterials of the earth (w
ater, soil, 

rocks, air).  

E
SS1 (5-6)–1 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 1a identifying and describing 
the layers of the earth. 
 1b plotting location of 
volcanoes and earthquakes and 
explaining the relationship 
betw

een the location of these 
phenom

ena and faults.  

E
SS1 (7-8)–1 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 1a citing evidence and 
developing a logical argum

ent 
for plate m

ovem
ent using fossil 

evidence, layers of sedim
entary 

rock, location of m
ineral 

deposits, and shape of the 
continents.  

E
SS1 (9-11)– 1 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 1a.   plotting the location of 
m

ountain ranges and recent 
earthquakes and volcanic 
eruptions to identify any 
existing patterns.  

E
xam

ple E
xtension(s) 
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    E
SS1 - T

he earth and earth m
aterials as w

e know
 them

 today have developed over long periods of tim
e, through continual change processes. 

ESS1 (K
-4) IN

Q
 –2  

U
se results from

 an experim
ent to draw conclusions 

about how water interacts with earth m
aterials (e.g., 

percolation, erosion, frost heaves ).  

ESS1 (5-8) SA
E–2   

Explain the processes that cause the cycling of water 
into and out of the atm

osphere and their connections 
to our planet’s weather patterns.  

ESS1 (9-11) N
O

S–2   
Trace the developm

ent of the theory of plate 
tectonics or provide supporting 
geologic/geographic evidence that supports the 
validity of the theory of plate tectonics. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS1 (K
-2) –2  

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 2a conducting tests on how

 
different soils retain w

ater 
(e.g., how

 fast does the w
ater 

drain through?).  

E
SS1 (3-4)–2 

Students dem
onstrate an 

understanding of processes and 
change over tim

e w
ithin earth 

system
s by …

 
 2a conducting investigations and  
using observational data to 
describe how

 w
ater m

oves rocks 
and soils.  

E
SS1 (5-6)–2   

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 2a diagram

m
ing, labeling and 

explaining the processes of the  
w

ater cycle including  
evaporation, precipitation, and 
run-off, condensation,  
transpiration, and groundw

ater. 
 2b explaining how

 
condensation of w

ater vapor 
form

s clouds w
hich affects 

clim
ate and w

eather. 
 2c developing m

odels to 
explain how

 hum
idity, 

tem
perature, and altitude affect 

air pressure  and how
 this 

affects local w
eather. 

 2d identifying com
position and 

layers of earth’s atm
osphere. 

 

E
SS1 (7-8)–2   

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
   

N
o G

SE
s for the  

E
SS1  

(5-8) SA
E

-2  
A

ssessm
ent T

arget  
 

E
SS1 (9-11)–2  

Students 
dem

onstrate 
an 

understanding 
of 

processes 
and change over tim

e w
ithin 

earth system
s by …

 
 2a using given data (diagram

s, 
charts, narratives, etc.) and 
advances in technology to 
explain how

 scientific 
know

ledge regarding plate 
tectonics has changed over 
tim

e. 
  

E
xam

ple E
xtension(s) 
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 E
SS1 - T

he earth and earth m
aterials as w

e know
 them

 today have developed over long periods of tim
e, through continual change processes. 

ESS 1 (K
-4) N

O
S –3 

Explain how the use of scientific tools helps to extend 
senses and gather data about weather.  (i.e., 
weather/wind vane: direction; wind sock: wind 
intensity; anem

om
eter: speed; therm

om
eter: 

tem
perature; m

eter sticks/rulers: snow depth; rain 
gauges: rain am

ount in inches).  

ESS1 (5-8) PO
C

 –3 
Explain how earth events (abruptly and over tim

e) 
can bring about changes in Earth’s surface: 
landform

s, ocean floor, rock features, or clim
ate.  

ESS1 (9-11) SA
E+ PO

C
–3 

Explain how internal and external sources of heat 
(energy) fuel geologic processes (e.g., rock cycle, 
plate tectonics, sea floor spreading). 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS 1(K
-2)–3 

Students dem
onstrate an 

understanding of how
 the use 

of scientific tools helps to 
extend senses and gather data 
by…

 
 3a using scientific tools to 
extend senses and gather data 
about w

eather (e.g., 
w

eather/w
ind vane: direction; 

w
ind sock: w

ind intensity; 
anem

om
eter: speed; 

therm
om

eter: tem
perature; 

m
eter sticks/rulers: snow

 depth; 
rain gauges: rain am

ount in 
inches).  
 

E
SS 1(3-4) –3 

Students dem
onstrate an 

understanding of how
 the use 

of scientific tools helps to 
extend senses and gather data 
by…

 
 3a explaining  how

 the use of 
scientific tools helps to extend 
senses and gather data about 
w

eather  (i.e., w
eather/w

ind 
vane: direction; w

ind sock: 
w

ind intensity; anem
om

eter: 
speed; therm

om
eter: 

tem
perature; m

eter sticks/rulers: 
snow

 depth; rain gauges: rain 
am

ount in inches). 
 3b selecting appropriate tools 
for a given task and describing  
the inform

ation they w
ill 

provide.  

E
SS1 (5-6)–3 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 3a describing events and the 
effect they m

ay have on 
clim

ate (e.g. El N
ino, 

deforestation, glacial m
elting, 

and an increase in greenhouse 
gases).  
   

E
SS1 (7-8)–3 

Students dem
onstrate an  

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 3a evaluating slow

 processes 
(e.g. w

eathering, erosion, 
m

ountain building, sea floor 
spreading) to determ

ine how
 

the earth has changed and w
ill 

continue to change over tim
e. 

 3b evaluating fast processes 
(e.g. erosion, volcanoes and 
earthquakes) to determ

ine how
 

the earth has changed and w
ill 

continue to change over tim
e.   

 3c investigating the effect of 
flow

ing w
ater on landform

s 
(e.g. stream

 table, local 
environm

ent).  

E
SS1 (9-11)–3 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 3a explaining how

 heat 
(produced by friction, 
radioactive decay  and 
pressure) affects the R

ock 
C

ycle. 
 3b explaining how

 convection 
circulations of the m

antle 
initiate the m

ovem
ent of the 

crustal plates w
hich then cause 

plate m
ovem

ent and seism
ic 

activity. 
 3c investigating and using  
evidence to explain that 
conservation in the am

ount of 
earth m

aterials occurs during 
the R

ock C
ycle. 

 3d explaining how
 the 

physical and chem
ical 

processes  of the Earth alter the 
crust (e.g. seafloor spreading, 
hydrologic cycle, w

eathering, 
elem

ent cycling).  
 

E
xam

ple E
xtension(s) 

 E
SS1 (E

xt.)–3  
Students dem

onstrate an 
understanding of processes 
and change over tim

e w
ithin 

earth system
s by 

 3aa describe how
 interaction 

of w
ind patterns, ocean 

currents, and m
ountain ranges 

results in the global pattern of 
latitudinal bands of rain forests 
and deserts. 
 3bb use com

puter m
odeling/ 

sim
ulations  to predict the 

effects of an increase in 
greenhouse gases on earth 
system

s (e.g. earth 
tem

perature, sea level, 
atm

osphere com
position).  
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  E
SS1 - T

he earth and earth m
aterials as w

e know
 them

 today have developed over long periods of tim
e, through continual change processes. 

ESS1 (K
-4) IN

Q
+SA

E –4    
Explain how wind, water, or ice shape and reshape 
the earth. 

ESS1 (5-8) SA
E+ PO

C
 –4    

Explain the role of differential heating or convection 
in ocean currents, winds, weather and weather 
patterns, atm

osphere, or clim
ate. 

ESS1 (9-11) IN
Q

+PO
C

+ M
A

S—
4    

Relate how geologic tim
e is determ

ined using 
various dating m

ethods (e.g. radioactive decay, 
rock sequences, fossil records). 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS1 (K
-2) –4 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 4a observing and recording 
seasonal and w

eather changes 
throughout the school year.  

E
SS1 (3-4) –4 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 4a investigating local landform

s 
and how

 w
ind, w

ater, or ice 
have shaped and reshaped them

 
(e.g. severe w

eather). 
 4b using or building m

odels to 
sim

ulate the effects of  how
 

w
ind and w

ater shape and 
reshape the land (e.g., erosion, 
sedim

entation, deposition, 
glaciation). 
 4c identifying sudden and 
gradual changes that affect the 
Earth (e.g. sudden change = 
flood; gradual change = erosion 
caused by oceans).  

E
SS1 (5-6)–4 

Students dem
onstrate an  

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 4a explaining how

 differential 
heating and convection affect  
Earth’s w

eather patterns.  
 4b describing how

 differential  
heating of the oceans affects  
ocean currents w

hich in turn  
influence w

eather and clim
ate.  

 4c explaining the relationship  
betw

een differential  
heating/convection and the  
production of w

inds.  
 4d analyzing global patterns of 
atm

ospheric m
ovem

ents to 
explain effects on w

eather. 
 4e predicting tem

perature and 
precipitation changes 
associated w

ith the passing of 
various fronts. 
 

E
SS1 (7-8)–4  

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 

N
o G

SE
s for the 

E
SS1 (5-8) SA

E
+PO

C
=4 

A
ssessm

ent T
arget  

4a  explaining cause and effect 
relationships 

betw
een 

global 
clim

ate and energy transfer. 
 4b  using evidence to m

ake 
inferences or predictions about 
global clim

ate issues. 

E
SS1 (9-11)—

4 
Students 

dem
onstrate 

an 
understanding 

of 
processes 

and change over tim
e by …

 
 4a describing various dating 
m

ethods to determ
ine the age 

of different rock structures. 
  

E
xam

ple E
xtension(s) 

 Students dem
onstrate an 

understanding of processes 
and change over tim

e by …
 

 4aa calculating the age of a 
rocks from

 various regions 
using radioactive half life  
(given its constituent elem

ents, 
isotopes and rate of decay) and 
using those values to provide 
evidence for geologic 
relationships betw

een/am
ong 

the regions. 
 4bb analyzing sam

ples of rock  
to determ

ine the relative age of 
the rock structure.  
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  E
SS 1 - T

he earth and earth m
aterials as w

e know
 them

 today have developed over long periods of tim
e, through continual change processes. 

ESS1 (K
-4) PO

C
 –5    

Based on data collected from
 daily weather 

observations, describe weather changes or weather 
patterns. 

ESS1 (5-8) IN
Q

+ PO
C –5    

U
sing data about a rock’s physical characteristics 

m
ake and support an inference about the rock’s 

history and connection to rock cycle. 

N
o further targets for E

K
 E

SS1 at the 
H

igh School G
rade Span

 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS1 (K
-2) –5 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 5a observing, recording, and 
sum

m
arizing local w

eather data. 
 5b observe how

 clouds are 
related to form

s of precipitation 
(e.g., rain, sleet, snow

).  

E
SS1 (3-4) –5 

Students dem
onstrate an 

understanding of processes 
and change over tim

e w
ithin 

earth system
s by …

 
 5a observing, recording, 
com

paring, and analyzing  
w

eather data to describe 
w

eather changes or w
eather 

patterns. 
 5b describing w

ater as it 
changes into vapor in the air 
and reappears as a liquid w

hen 
it’s cooled. 
 5c explaining how

 this cycle of 
w

ater relates to w
eather and the 

form
ation of clouds. 

 

E
SS1 (5-6)-5 

Students 
dem

onstrate 
an 

understanding 
of 

processes 
and change over tim

e by …
 

 5a representing the processes 
of the rock cycle in w

ords, 
diagram

s, or m
odels. 

 5b citing evidence and 
developing a logical argum

ent 
to explain the form

ation of a 
rock, given its characteristics 
and location. (e.g. classifying 
rock type using identification 
resources).  

E
SS1 (7-8)-5   

Students dem
onstrate an  

understanding of processes 
and change over tim

e by …
 

  
N

o G
SE

s for the  
E

SS1 (5-8) IN
Q

+PO
C

-5 
A

ssessm
ent T

arget 
 

ESS1 (K
-4) FA

F -6 
G

iven inform
ation about earth m

aterials explain how 
their characteristics lend them

selves to specific uses  

N
o further targets for E

K
 E

SS1 at the  
5-8 G

rade Span 
E

SS1 (K
-2) –6 

Students dem
onstrate an 

understanding of properties of 
earth m

aterials by…
 

 6a identifying w
hich m

aterials 
are best for different uses (e.g., 
soils for grow

ing plants, sand 
for the sand box).  

E
SS1 (3-4)-6 

Students dem
onstrate an 

understanding of properties of 
earth m

aterials by…
 

 6a determ
ining and supporting 

explanations of their uses (e.g., 
best soils to grow

 plants, best 
building m

aterial for a specific 
purpose, determ

ining w
hich 

rock size w
ill best prevent 

erosion). 
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E
SS2 - T

he earth is part of a solar system
, m

ade up of distinct parts that have tem
poral and spatial interrelationships. 

N
o further targets for E

K
 E

SS2 at the 
K

-4 G
rade Span

 

ESS2 (5-8) M
A

S –6    
C

om
pare and contrast planets based on data 

provided about size, com
position, location, orbital 

m
ovem

ent, atm
osphere, or surface features (includes 

m
oons). 

N
o further targets for E

K
 E

SS2 at the 
H

igh School G
rade Span. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS2 (K
-2) –7 

Students dem
onstrate an 

understanding of tem
poral or 

positional relationships 
betw

een or am
ong the E

arth, 
sun, and m

oon by …
 

 7a observing that the sun can 
only be seen in the daytim

e, but 
the m

oon can be seen 
som

etim
es at night and 

som
etim

es during the day. 
 7b observing that the sun and 
m

oon appear to m
ove slow

ly 
across the sky. 
 7c observing that the m

oon 
looks slightly different from

 
day to day. 
 

E
SS2 (3-4)-7 

Students dem
onstrate an 

understanding of tem
poral or 

positional relationships 
betw

een or am
ong the E

arth, 
sun, and m

oon by …
 

 7a observing that the sun, 
m

oon, and stars  appear to m
ove 

slow
ly across the sky. 

 7b observing that the m
oon 

looks slightly different from
 

day to day , but looks the sam
e 

again in about 4 w
eeks. 

 7c recognizing that the rotation 
of the Earth on its axis every 24 
hours produces the day/night 
cycle.  

E
SS2 (5-6)-6  

Students dem
onstrate an 

understanding of 
characteristics of the solar 
system

 by …
 

 6a identifying and com
paring 

the size, location, distances, 
and m

ovem
ent (e.g. orbit of 

planets, path of m
eteors) of the 

objects in our solar system
. 

 6b com
paring the com

position, 
atm

osphere, and surface 
features of objects in our solar 
system

. 
 

E
SS2 (7-8) -6    

Students dem
onstrate an 

understanding of 
characteristics of the solar 
system

 by …
 

  
N

o G
SE

s for the 
E

SS2 (7-8)-6 
 A

ssessm
ent T

arget 
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 E
SS2 - T

he earth is part of a solar system
, m

ade up of distinct parts that have tem
poral and spatial interrelationships. 

N
o further targets for E

K
 E

SS2 at the 
K

-4 G
rade Span 

ESS2 (5-8) N
O

S –7   Explain how technological 
advances have allowed scientists to re-evaluate or 
extend existing ideas about the solar system

.  

N
o further targets for E

K
 E

SS2 at the 
H

igh School G
rade Span. 

The G
SE listed below is to be assessed at the local 

level only  
G

rade Span E
xpectations (K

-4) 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

E
SS2 (K

-2)-8 
Students dem

onstrate an 
understanding of 
characteristics of the solar 
system

 by …
 

  N
o G

SE
s for this A

ssessm
ent 

T
arget  

E
SS2 (3-4)-8 

Students dem
onstrate an 

understanding of 
characteristics of the solar 
system

 by …
 

 8a recognizing that: the sun is 
the center of our solar system

; 
the Earth is one of several 
planets that orbits the sun; and 
the m

oon orbits the Earth. 
 8b recognizing that it takes 
approxim

ately 365 days for the 
Earth to orbit the sun. 

E
SS2 (5-6)-7  

Students dem
onstrate an 

understanding of how 
technological advances have  
allowed scientists to re-
evaluate or extend existing 
ideas about the solar system

 
by…  
 

N
o G

SE
s for the  

E
SS2 (5-8) N

O
S-7 

 A
ssessm

ent T
arget  

E
SS2 (7-8) -7  

Students dem
onstrate an  

understanding of how    
technological advances have  
allowed scientists to re-
evaluate or extend existing 
ideas about the solar system

 
by…

 
 7a identifying m

ajor  
discoveries from

 different  
scientists and cultures and  
describing how

 these 
discoveries have contributed to 
our understanding of the solar 
system

 (e.g. tim
eline, research 

project, picture book).  

 
E

xam
ple E

xtension(s) 
 E

SS2 (E
xt.) -X

 
Students dem

onstrate an  
understanding of tem

poral or 
positional relationships 
betw

een or am
ong the E

arth, 
sun, and m

oon and the stars  
by... 
 X

aa explaining their role in 
navigation, beginning w

ith 
ancient civilizations, advancing 
through 19

th century 
m

athem
atical celestial 

navigation, to current G
lobal 

Positioning System
s.  
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 E
SS2 - T

he earth is part of a solar system
, m

ade up of distinct parts that have tem
poral and spatial interrelationships. 

N
o further targets for E

K
 E

SS2 at the  
K

-4 G
rade Span 

ESS2 (5-8) SA
E+ PO

C
 –8   

Explain tem
poral or positional relationships betw

een or 
am

ong the Earth, sun, and m
oon (e.g., night/day, 

seasons, year, tides) or how gravitational force affects 
objects in the solar system

 (e.g., m
oons, tides, orbits, 

satellites).  

N
o further targets for E

K
 E

SS2 at the  
H

igh School G
rade Span. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
 

E
SS2 (5-6)-8   Students 

dem
onstrate an understanding of 

tem
poral or positional 

relationships betw
een or am

ong 
the E

arth, sun, and m
oon by …

 
 8a using m

odels to describe the 
relative m

otion/position of the 
Earth, sun and m

oon. 
 8b explaining night/day, seasons, 
year, and tides as a result of the 
regular and predictable m

otion of  
the Earth, sun, and m

oon.  
8c using a m

odel of the Earth, sun 
and m

oon to recreate the phases of 
the m

oon. 
 E

SS2 (5-6) -8 
Students dem

onstrate an 
understanding of gravitational 
relationships betw

een or am
ong 

objects of the solar system
 by …

 
 8d defining the Earth’s gravity as a 
force that pulls any object on or 
near the Earth tow

ard its center 
w

ithout touching it.  

E
SS2 (7-8) -8  

Students dem
onstrate an  

understanding of tem
poral or 

positional relationships betw
een 

or am
ong the E

arth, sun, and 
m

oon by …
 

 8a using or  creating a m
odel of the 

Earth, sun and m
oon system

 to 
show

 rotation and revolution . 
 8b explaining night/day, seasons, 
year, and tides as a result of the 
regular and predictable m

otion of  
the Earth, sun, and m

oon.  
 8c using a m

odel of the Earth, sun 
and m

oon to recreate the phases of 
the m

oon.   
 E

SS2 (7-8) -8  
Students dem

onstrate an  
understanding of gravitational 
relationships betw

een or am
ong 

objects of the solar system
 by…

 
 8d describing the relationship 
betw

een m
ass and the gravitational 

force betw
een objects. 

 8e describing the  relationship 
betw

een distance and the 
gravitational force betw

een objects. 
   8f explaining that the sun’s 
gravitational pull holds the Earth 
and other planets in their orbits, 
just as the planet’s gravitational 
pull keeps their m

oons in orbit.  
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 E
SS3 - T

he origin and evolution of galaxies and the universe dem
onstrate fundam

ental principles of physical science across vast distances and 
tim

e N
o further targets for E

K
 E

SS3 at the 
K

-4 G
rade Span 

The G
SEs listed below are assessed at the local level 

only  

N
o further targets for E

K
 E

SS3 at the 
5-8 G

rade Span 
The G

SEs listed below
 are assessed at the local level 

only  

ESS3 (9-11) N
O

S–5 
Explain how scientific theories about the structure of 
the universe have been advanced through the use of 
sophisticated technology (e.g., space probes; visual, 
radio and x-ray telescopes).  

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
E

SS3 (K
-2) –9 

Students dem
onstrate 

understanding of processes and 
change over tim

e w
ithin the 

system
 of the universe ( Scale, 

D
istances, Star Form

ation, 
T

heories, Instrum
entation) by…

 
 9a observing that there are m

ore 
stars in the sky than can easily be 
counted, but they are not scattered 
evenly and not all the sam

e in 
brightness.  

E
SS3 (3-4)-9 

Students dem
onstrate 

understanding of processes 
and change over tim

e w
ithin 

the system
 of the universe 

( Scale, D
istances, Star 

Form
ation, T

heories, 
Instrum

entation) by…
 

 9a recognizing that throughout 
history people have identified 
patterns of stars that w

e call 
constellations.  

E
SS3 (5-6)–9 

Students dem
onstrate an  

understanding of the 
structure of the universe by 
…

  
 9a describing the apparent 
m

otion/position of the objects 
in the sky. (e.g. constellations, 
planets). 
 9b identifying the sun as a 
m

edium
-sized star located near 

the edge of a disk-shaped 
galaxy of stars.  
 

E
SS3 (7-8)-9 

Students dem
onstrate an  

understanding of the 
structure of the universe 
by…

 

9a describing the universe as 
containing m

any billions of 
galaxies, and each galaxy 
contains m

any billions of stars. 

E
SS3 (9-11)–5 

Students 
dem

onstrate 
an 

understanding of the origins 
and evolution of galaxies and 
the universe by…

 
 5a using appropriate prom

pts 
(diagram

s, charts, narratives, 
etc.) students w

ill explain how
 

scientific know
ledge regarding 

the structure of the universe has 
changed over tim

e due to 
advances in technology w

hich 
accum

ulates new
 evidence to 

redefine scientific theories and 
ideas. 

E
xam

ple E
xtension(s) 

 E
SS3 (E

xt.)–5 
Students dem

onstrate an 
understanding of the origins 
and evolution of galaxies and 
the universe by…

 
 5aa com

paring the processes 
involved in the life cycle of 
stars (e.g. gravitational 
collapse, therm

onuclear fusion, 
nova) and evaluate supporting 
evidence . 

N
o further targets for E

K
 E

SS3 at the 
K

-4 G
rade Span

 

N
o further targets for E

K
 E

SS3 at the 
5-8 G

rade Span
 

ESS3 (9-11) N
O

S–6   Provide scientific evidence 
that supports or refutes the “Big Bang” theory of 
how the universe was form

ed 
G

rade Span E
xpectations (K

-4) 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

 
   

E
SS3 (9-11)–6 

Students 
dem

onstrate 
an 

understanding 
of 

the 
form

ation 
of 

the 
universe 

by…
 

 6a using data (diagram
s, charts, 

narratives, etc.) to explain how
 

the “B
ig B

ang” theory has 
developed over tim

e citing 
evidence to support its 
occurrence (D

oppler Effect/red 
shift).  

E
xam

ple E
xtension(s) 

T
otal K

-4 T
argets for E

SS = 8 
T

otal K
-4 G

SE
s for E

SS = 31 (K
-2 = 12, 

G
rades 3-4 = 19) 

T
otal 5-8 T

argets for E
SS = 9 

T
otal 5-8 G

SE
s for E

SS = 35 (G
rades 5-6 

= 23, G
rades 7-8 = 12) 

T
otal H

.S. G
SE

 T
argets for E

SS = 6 
T

otal H
.S. G

SE
s for E

SS = 9 
 

 


